###### Key questions

What is already known about this subject?
=========================================

-   Very little data have been published regarding first-line and second-line treatment choices for European patients with metastatic pancreatic adenocarcinoma.

What does this study add?
=========================

-   Although treatment choices varied between different European countries due to influencing factors such as drug availability and physician preference, these choices were aligned with the European Society for Medical Oncology guidelines.

How might this impact on clinical practice?
===========================================

-   A clearer understanding of current treatment patterns within Europe may help in the development of effective treatment plans in the future.

Introduction {#s1}
============

Pancreatic cancer is predicted to become the second most common cause of cancer-related death by 2030 in the USA,[@R1] despite overall falls in cancer-related mortality.[@R1] The disease is estimated as the fourth most common cause in Europe,[@R4] and pancreatic adenocarcinoma accounts for 85% of pancreatic cancer cases.[@R5]

Surgery is the sole potentially curative option for patients with pancreatic cancer. This is only possible in 15%--20% of patients[@R6] as non-specific symptoms and disease aggressiveness lead to late diagnosis.[@R7] Most patients (\~80%) have locally advanced or metastatic pancreatic adenocarcinoma (mPAC) at diagnosis,[@R8] and 60%--90% of resected patients will develop locally recurrent or metastatic disease despite surgery and adjuvant treatment.[@R10]

The European Society for Medical Oncology (ESMO) guidelines recommend patients with mPAC and European Cooperative Oncology Group (ECOG) performance status (PS) 0 or 1 receive first-line treatment with gemcitabine combined with albumin-bound paclitaxel (nab-paclitaxel), or with infusional 5-fluorouracil (5-FU), leucovorin/folinic acid (LV), irinotecan and oxaliplatin (FOLFIRINOX). Less fit patients (ECOG PS 2) should generally receive gemcitabine monotherapy, or best supportive care in those with worse PS or comorbidities,[@R6] although certain patients with PS 2 may be able to receive gemcitabine+nab-paclitaxel if their poor performance status is due to a heavy tumour load.[@R6]

Until recently, there has been no approved standard of care for second-line treatment[@R13]; however, liposomal irinotecan (nal-IRI) in combination with 5-FU+LV (nal-IRI+5-FU/LV) is now approved in several countries following the results of the NAPOLI-1 study.[@R14] Data from the CONKO-003 and PANCREOX studies evaluating oxaliplatin-based regimens yielded conflicting results.[@R15] This, along with the NAPOLI-1 results, led the ESMO to conclude that 'For fit patients, nal-IRI combined with 5-FU and LV may constitute an active and tolerable second-line treatment option'.[@R17] Recommendations were also made in recent National Comprehensive Cancer Network (NCCN) guidelines and American Society of Clinical Oncology (ASCO) treatment guidelines for pancreatic cancer.[@R18] First-line FOLFIRINOX and gemcitabine-based treatments can extend survival by several months in patients with mPAC.[@R6] Nevertheless, survival remains poor and there is a clear need to develop new treatment strategies and concepts to improve survival while minimising adverse events.

Patient characteristics, comorbidities and safety profile affect treatment choices, which may also vary depending on country, treatment guidelines, treatment goals, physician preference and reimbursement status.[@R21] Published data regarding the European mPAC treatment landscape are very limited. Therefore, this study aimed to investigate patterns of first-line and second-line treatment choices, their geographical variation between countries, and alignment with current ESMO continental recommendations. Information regarding safety and detailed baseline characteristics will be reported elsewhere.

Methods {#s2}
=======

Data for this retrospective, observational, chart review study were collected between July 2014 and January 2016 using online patient record forms (PRFs; [online supplementary appendix A](#SP1){ref-type="supplementary-material"}) in France, Germany, Italy, Spain, the UK, the Netherlands, Denmark, Norway and Sweden. Due to small sample size, the Netherlands, Denmark, Norway and Sweden were grouped into one region (North).
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Physicians completed PRFs electronically, with respondents recruited from a range of regions and settings ensuring a balanced representation of each country (eg, university and general hospitals, cancer and reference centres, office-based specialists). Respondents were asked to confirm patient eligibility and to report each patient only once. Programming rules were implemented in the PRF system to avoid extreme or incoherent values at data collection. Completed PRFs were reviewed by a statistician (Genactis SAS, Mougins, France) on behalf of the study sponsor, and inaccurate data were removed prior to analysis. The data clean-up process included reviewing outliers and contacting physicians to confirm values. The data presented in this manuscript are descriptive only.

Study population {#s2-1}
----------------

This study was conducted and data were collected by Genactis SAS on behalf of the study scientific committee and sponsor. It included patients aged ≥18 years with a current diagnosis of mPAC who had completed a first-line anticancer treatment during the review period. Physicians were encouraged to enter patients who underwent second-line metastatic treatment to obtain data on first-line and second-line treatment patterns. Physicians were included if they were certified medical oncologists or gastroenterologists with an oncology specialty (France and Germany) currently treating patients with mPAC and were involved in treatment choices. Verified physicians from the panel were randomly invited and underwent a screening process (telephone or online) of seven questions ([online supplementary appendix B](#SP2){ref-type="supplementary-material"}) to confirm their practice and experience. Those passing screening were invited to join the study. Genactis SAS provided support during the study in the physicians' native language by email or telephone, via inhouse medical recruiters.
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The minimum number of patients with mPAC treated by each physician was set at 15, with at least 10 patients having received first-line treatment in the last 24 months.

Outcomes {#s2-2}
--------

Information collected in PRFs included diagnostic details, baseline patient characteristics and treatment history (additional details in [online supplementary appendix A](#SP1){ref-type="supplementary-material"}). Physicians reported age, gender, date and method of diagnosis, disease stage at diagnosis, and tumour location, grade and resectability. Baseline characteristics included weight, height, ECOG PS, comorbidities, and serum levels of carbohydrate antigen (CA) 19-9, albumin and bilirubin (reported at initial diagnosis (any stage) and metastatic diagnosis). Data were collected regarding all therapies received (including resection and radiotherapy), treatment outcome, chemotherapy doses, dose modifications/discontinuations and associated reasons. Information regarding clinical trial involvement, current treatment status and last known therapy was also collected.

Results {#s3}
=======

Patient characteristics at initial and metastatic diagnoses {#s3-1}
-----------------------------------------------------------

Between July 2014 and January 2016, 2565 online PRFs were completed by 225 physicians across nine European Union countries (n=500--504 PRFs per country for France, Germany, Italy, Spain and the UK), including 10 gastroenterologists with an oncology specialty (6 from France, 4 from Germany). As few PRFs were finally collected from the North region (n=49 in total for the Netherlands, Denmark, Norway and Sweden), this individual region is not included in the analysis reported here. Physician recruitment and patient record flow are detailed in [online supplementary figure 1](#SP3){ref-type="supplementary-material"}.
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Patient demographics and characteristics at initial and metastatic diagnoses are summarised in [table 1](#T1){ref-type="table"} and [online supplementary table 1](#SP3){ref-type="supplementary-material"}, respectively. At initial diagnosis, 57.7% of patients were male. This proportion was similar across countries. The median patient age at initial diagnosis was 64 years, with 56.8% patients aged ≤65 years and 43.2% aged \>65 years. This proportion varied between countries, with more patients ≥65 years in France, Germany and Italy than in Spain and the UK.

Patients with ECOG PS 2 were more frequent in France (30%) and Spain (27.8%) than in Italy (14.6%) and the UK (15.5%). Tumours were mostly located in the pancreatic head (40.2%) or body (23.2%). The median CA19-9 levels at diagnosis ranged from 211 to 534 U/mL across the five countries. The median bilirubin and albumin levels were generally similar across the surveyed countries (bilirubin range 1.3--2.5 mg/dL; albumin range 31.0--37.0 g/L).

###### 

Patient demographics and characteristics at initial diagnosis

  ---------------------------------------------------------------------------------------------------------------
                                   Total\        France\      Germany\     Italy\       Spain\       UK\
                                   (N=2565)      (n=504)      (n=504)      (n=500)      (n=504)      (n=504)
  -------------------------------- ------------- ------------ ------------ ------------ ------------ ------------
  Age (years), n (%)                                                                                 

   ≤65                             1457 (56.8)   244 (48.4)   263 (52.2)   276 (55.2)   319 (63.3)   322 (63.9)

   \>65                            1108 (43.2)   260 (51.6)   241 (47.8)   224 (44.8)   185 (36.7)   182 (36.1)

  Gender, n (%)                                                                                       

   Male                            1479 (57.7)   303 (60.1)   293 (58.1)   278 (55.6)   281 (55.8)   295 (58.5)

   Female                          1086 (42.3)   201 (39.9)   211 (41.9)   222 (44.4)   223 (44.2)   209 (41.5)

  Primary tumour location, n (%)                                                                     

   Head                            1030 (40.2)   196 (38.9)   212 (42.1)   200 (40.0)   195 (38.7)   207 (41.1)

   Body                            594 (23.2)    114 (22.6)   119 (23.6)   98 (19.6)    115 (22.8)   142 (28.2)

   Tail                            259 (10.1)    55 (10.9)    46 (9.1)     37 (7.4)     67 (13.3)    51 (10.1)

   Head/body                       417 (16.3)    88 (17.5)    75 (14.9)    79 (15.8)    90 (17.9)    71 (14.1)

   Body/tail                       246 (9.6)     46 (9.1)     51 (10.1)    83 (16.6)    35 (6.9)     26 (5.2)

   Unknown                         19 (0.7)      5 (1.0)      1 (0.2)      3 (0.6)      2 (0.4)      7 (1.4)

  ECOG performance status, n (%)                                                                     

   0                               522 (20.4)    71 (14.1)    98 (19.4)    165 (33.0)   71 (14.1)    94 (18.7)

   1                               1432 (55.8)   264 (52.4)   276 (54.8)   260 (52.0)   288 (57.1)   325 (64.5)

   2                               561 (21.9)    151 (30.0)   112 (22.2)   73 (14.6)    140 (27.8)   78 (15.5)

   3                               41 (1.6)      18 (3.6)     16 (3.2)     2 (0.4)      5 (1.0)      0 (0.0)

   4                               0 (0.0)       0 (0.0)      0 (0.0)      0 (0.0)      0 (0.0)      0 (0.0)

   Unknown                         9 (0.4)       0 (0.0)      2 (0.4)      0 (0.0)      0 (0.0)      7 (1.4)

  Median CA19-9, U/mL              387\          478\         534\         211\         425\         345\
                                   (N=2151)      (n=393)      (n=458)      (n=443)      (n=456)      (n=362)

  Median albumin, g/L              34.0\         33.0\        37.0\        35.0\        31.0\        32.0\
                                   (N=1764)      (n=391)      (n=296)      (n=280)      (n=333)      (n=418)

  Median bilirubin, mg/dL          1.8\          2.0\         2.0\         1.8\         1.3\         2.5\
                                   (N=2138)      (n=398)      (n=451)      (n=397)      (n=430)      (n=416)
  ---------------------------------------------------------------------------------------------------------------

CA19-9, carbohydrate antigen 19-9; ECOG, Eastern Cooperative Oncology Group.

Most patients (86.6%) had stage IV disease at diagnosis, with 2.9%, 8.5% and 1.6% of patients initially diagnosed at stage III, II and I, respectively. Patient characteristics of the 86.6% who were metastatic at diagnosis are presented in [online supplementary table 1](#SP3){ref-type="supplementary-material"}. Of those patients who did not have metastatic disease at diagnosis, 92.4% had their primary tumour resected, with 68% of resected patients receiving adjuvant therapy following surgery. FOLFIRINOX and gemcitabine-based regimens were most commonly used to treat patients who had locally advanced unresectable disease at diagnosis (30.8% and 53.8%, respectively), with 9.2% of these patients treated with another 5-FU-based regimen.

First-line metastatic treatment patterns {#s3-2}
----------------------------------------

Most first-line treatment choices could be split between 5-FU-based (43.4%) and gemcitabine-based treatments (55.4%; [online supplementary table 2](#SP3){ref-type="supplementary-material"}). FOLFIRINOX (35.6%, including full dose and modified dose), gemcitabine+nab-paclitaxel (25.7%) and gemcitabine monotherapy (20.5%) were the most commonly used first-line treatments overall. Other 5-FU or gemcitabine combinations were less frequently used ([online supplementary figure 2](#SP3){ref-type="supplementary-material"}).

First-line treatment preferences varied across Europe, with FOLFIRINOX used more frequently in France and the UK (47.4% and 40.1%, respectively) than in Spain and Italy (29.0% and 27.2%, respectively; [online supplementary table 2](#SP3){ref-type="supplementary-material"}, [figure 1](#F1){ref-type="fig"}). Gemcitabine-based therapies were less frequently used in France (44.8%) than in Italy, Spain, Germany and the UK (61.8%, 59.5%, 57.3% and 53.8%, respectively). Gemcitabine+nab-paclitaxel was used less frequently in France and the UK versus other countries ([online supplementary figure 2B](#SP3){ref-type="supplementary-material"}). Conversely, gemcitabine monotherapy was used more often in France and the UK versus Germany, Italy and Spain. Patients treated with FOLFIRINOX were more likely to be ≤65 years old and have an ECOG PS score 0--1 than those treated with gemcitabine+nab-paclitaxel ([table 2](#T2){ref-type="table"}). Similar trends were observed in the individual countries ([online supplementary table 3](#SP3){ref-type="supplementary-material"}).

![Geographical distribution of first-line treatment regimen choices5-FU, 5-fluorouracil; FOLFIRINOX, folinic acid, fluorouracil, irinotecan and oxaliplatin; m, modified.](esmoopen-2019-000587f01){#F1}

###### 

Patients' demographics and characteristics in first-line gemcitabine+nab-paclitaxel or FOLFIRINOX treatment

  Patients (%)                     First-line gemcitabine+nab-paclitaxel (n=660)   First-line FOLFIRINOX                           
  -------------------------------- ----------------------------------------------- ----------------------- ------- ------- ------- -------
  **Total population**                                                                                                             
  With dose adjustment             20.5                                            22.6                    6.7     26.1    NA      100.0
  \>65 years old                   49.4                                            29.9                    25.0    31.0    29.3    35.9
  Female                           43.2                                            36.3                    41.5    35.2    32.7    42.1
  ECOG PS 0--1                     76.5                                            87.7                    89.6    87.3    86.7    89.2
  Received second-line treatment   67.4                                            78.1                    78.0    78.1    78.9    75.9
  Median OS/PFS (months)           12/7                                            15/10                   16/10   15/10   14/10   NR\*

\*OS/PFS not calculated due to small sample size.

ECOG, Eastern Cooperative Oncology Group; fFOLFIRINOX, full-dose FOLFIRINOX; FOLFIRINOX, folinic acid, fluorouracil, irinotecan and oxaliplatin; mFOLFIRINOX, modified FOLFIRINOX; NA, not applicable; NR, not reported; OS, overall survival; PFS, progression-free survival; PS, performance status.

Overall, patients were more likely to receive full-dose FOLFIRINOX (fFOLFIRINOX; 28.1%) at first-line than modified FOLFIRINOX (mFOLFIRINOX; 7.4%) ([online supplementary figure 3](#SP3){ref-type="supplementary-material"}). Similar trends were observed across countries. In general, fewer patients in this study were female (36.3% of patients receiving FOLFIRINOX and 43.2% of patients receiving gemcitabine+nab-paclitaxel; [table 2](#T2){ref-type="table"}).

FOLFIRINOX and gemcitabine+nab-paclitaxel tended to be dose-modified later during the treatment course ([online supplementary figure 4](#SP3){ref-type="supplementary-material"}). Dose adjustments were more common in patients treated with fFOLFIRINOX (26.1%) and gemcitabine+nab-paclitaxel (20.5%) than with mFOLFIRINOX (6.7%). Patients treated with mFOLFIRINOX (modified at any stage) had a median overall survival (mOS) of 15 months (95% CI 14 to 17). Patients receiving gemcitabine+nab-paclitaxel and gemcitabine monotherapy had an mOS of 12 months (95% CI 12 to 13) and 9 months (95% CI 9 to 10), respectively ([online supplementary figure 5](#SP3){ref-type="supplementary-material"}). mOS was 16 and 15 months, respectively, in patients receiving mFOLFIRINOX and fFOLFIRINOX at treatment start ([online supplementary figure 6](#SP3){ref-type="supplementary-material"}).

Second-line metastatic treatment patterns {#s3-3}
-----------------------------------------

Information regarding second-line treatment was available for 1666 of the 2565 patients evaluated in this study ([table 3](#T3){ref-type="table"}). In total, 691 of patients (26.9%) completed first-line treatment and did not continue treatment. After completing second-line treatment, 574 patients (22.4%) received no further active therapy, and 133 (5.2%) completed second-line therapy and were waiting to start third-line therapy. Patients receiving first-line gemcitabine monotherapy were less likely to receive a second-line therapy ([online supplementary figure 7](#SP3){ref-type="supplementary-material"}). Overall, gemcitabine monotherapy was the most frequently used second-line therapy (27.1%), followed by gemcitabine+nab-paclitaxel (17.8%), 5-FU+oxaliplatin (17.6%) and 5-FU monotherapy (16.7%) ([online supplementary figure 8](#SP3){ref-type="supplementary-material"}).

###### 

Geographical variation in second-line treatment regimen choices

  Second-line treatment/% of patients   Total (N=1666)   France (n=358)   Germany (n=333)   Italy (n=279)   Spain (n=352)   UK (n=311)
  ------------------------------------- ---------------- ---------------- ----------------- --------------- --------------- ------------
  5-FU-based                            44.9             31.8             37.2              58.1            52.3            47.6
   FOLFIRINOX                           3.7              2.2              2.7               3.2             4.0             7.1
    Full-dose FOLFIRINOX                2.5              2.0              1.8               2.9             3.1             2.9
    Modified FOLFIRINOX                 1.3              0.3              0.9               0.4             0.9             4.2
   Other 5-FU-based                     41.2             29.6             34.5              54.8            48.3            40.5
    5-FU+oxaliplatin                    17.6             10.9             17.7              20.8            17.9            20.9
    5-FU+irinotecan                     6.9              9.2              7.8               9.7             6.5             1.3
    5-FU monotherapy                    16.7             9.5              9.0               24.4            23.9            18.3
     5-FU infusional                    2.1              4.5              3.0               0.4             1.7             0.6
     5-FU oral                          14.6             5.0              6.0               24.0            22.2            17.7
  Gemcitabine-based                     53.2             67.0             61.6              38.7            44.9            51.1
   Gemcitabine+nab-paclitaxel           17.8             12.8             34.8              11.1            22.4            4.5
   Gemcitabine monotherapy              27.1             50.0             16.2              22.6            12.5            34.1
   Other gemcitabine combinations       8.3              4.2              10.5              5.0             9.9             12.5
    Gemcitabine+erlotinib               2.7              0.6              8.4               0.0             4.3             0.0
    Gemcitabine+capecitabine            3.2              0.6              0.9               2.5             2.0             10.6
    Gemcitabine+oxaliplatin             1.7              3.1              0.3               1.4             3.7             0.0
    Gemcitabine+cisplatin               0.7              0.0              0.9               1.1             0.0             1.9
  Other                                 1.9              1.1              1.2               3.2             2.8             1.3

FOLFIRINOX, folinic acid, fluorouracil, irinotecan and oxaliplatin; 5-FU, 5-fluorouracil.

More patients who received first-line treatment with FOLFIRINOX (78.0% and 78.1% of patients received modified and full dose, respectively) went on to receive second-line treatment than those who received first-line gemcitabine+nab-paclitaxel (67.4%; [table 2](#T2){ref-type="table"}). Gemcitabine-based therapies were most commonly used at second-line (53.2%), followed by 5-FU-based regimens (44.9%). FOLFIRINOX was rarely used as second-line (3.7%) versus first-line (35.6%) treatment.

Second-line treatment regimens varied between countries, with 5-FU-based treatments used more commonly in Italy, Spain and the UK than in France and Germany ([table 3](#T3){ref-type="table"}). 5-FU-based therapies other than FOLFIRINOX were more frequently used in second-line (41.2%) treatment than in first-line treatment (7.9%; [online supplementary table 2](#SP3){ref-type="supplementary-material"} and [table 3](#T3){ref-type="table"}), with 5-FU+oxaliplatin and 5-FU monotherapy used most often ([online supplementary figure 9A](#SP3){ref-type="supplementary-material"}).

Gemcitabine-based second-line therapies were used more often in France, Germany and the UK ([table 3](#T3){ref-type="table"}). Gemcitabine monotherapy was more frequently prescribed in France, Italy and the UK, versus gemcitabine+nab-paclitaxel in Germany and Spain ([online supplementary figure 9B](#SP3){ref-type="supplementary-material"}). Patients who received mFOLFIRINOX as first-line often received second-line gemcitabine monotherapy (45.9%; [figure 2](#F2){ref-type="fig"}). Gemcitabine+nab-paclitaxel was the next most common treatment (33.1%). Other 5-FU-based options were used less often.

![Second-line treatment choices according to first-line treatment5-FU, 5-fluorouracil; FOLFIRINOX, folinic acid, fluorouracil, irinotecan and oxaliplatin; m, modified.](esmoopen-2019-000587f02){#F2}

Conversely, patients who received gemcitabine+nab-paclitaxel or gemcitabine monotherapy as first-line treatment tended to receive a 5-FU-based second-line treatment, with 5-FU+oxaliplatin and 5-FU monotherapy used most frequently. Patients who received gemcitabine monotherapy, gemcitabine+nab-paclitaxel, 5-FU+oxaliplatin and 5-FU/LV as second-line treatment had mOS of 6 (95% CI 5 to 6), 8 (95% CI 8 to 9), 6 (95% CI 5 to 7) and 5 months (95% CI 4 to 6), respectively.

Treatment availability {#s3-4}
----------------------

During this study, most mPAC treatments were available in the countries surveyed. Gemcitabine, 5-FU, irinotecan, oxaliplatin, capecitabine and cisplatin were available for patients with mPAC in all participating countries ([online supplementary table 4](#SP3){ref-type="supplementary-material"}). nab-paclitaxel was available in France, Germany, Italy and Spain; however, it was not reimbursed in the UK and was difficult to prescribe in France despite its registration due to limited reimbursement.[@R22]

Discussion {#s4}
==========

This observational study reviewed first-line and second-line treatment patterns for patients with mPAC across five European countries and investigated the geographical variation between them. FOLFIRINOX, gemcitabine+nab-paclitaxel and gemcitabine monotherapy were most frequently used. FOLFIRINOX was the most widely used in the first-line setting, possibly reflecting its lower basic cost versus gemcitabine+nab-paclitaxel,[@R23] although this does not account for additional costs relating to toxicity management. Gemcitabine+nab-paclitaxel was the most frequently used first-line therapy in Spain and Italy. Treatment reimbursement in the respondents' countries likely influenced geographical variation in treatment choices. As anticipated, more elderly and ECOG PS 2 patients received gemcitabine+nab-paclitaxel versus FOLFIRINOX.

In contrast to our study, a web-based physician questionnaire study of first-line treatment trends in 19 European countries in 2015 found that gemcitabine+nab-paclitaxel was used more frequently than FOLFIRINOX.[@R21] It should be noted that this study reported more data from Germany, Italy and Spain than from France and the UK, both of which represent a total of 120 million inhabitants and were less likely to use gemcitabine+nab-paclitaxel in the current study. This was most likely due to reimbursement issues at the time of the study in both France and the UK.[@R22] Moreover, in the above-mentioned study, only 213 responses were received of 5420 questionnaires sent (participation rate \<4%). Finally, the reported cohort has a large proportion of younger patients (median age 64 years), allowing patients to receive intensified treatment in the first-line setting. These factors may account for the observed differences. Additionally, the current study focused on patients who received second-line treatment.

Although FOLFIRINOX was the most frequently used treatment in the first-line setting in our study, gemcitabine was also a common choice for first-line treatment. Recent results from the PRODIGE 24 study revealed that first-line treatment with FOLFIRINOX resulted in a 19.4-month improvement in overall survival compared with gemcitabine monotherapy, although grade 3/4 adverse events were more frequent in the FOLFIRINOX arm.[@R25] These results could potentially influence first-line treatment choices across European countries in the future, although it should be noted that this study was conducted in an adjuvant setting rather than in patients with metastatic disease.[@R25] Results from the POLO study could also influence future treatment choices for patients with mPAC, with the poly(ADP--ribose) polymerase inhibitor olaparib significantly improving progression-free survival compared with placebo as maintenance therapy.[@R26] However, this treatment would be an option for a small proportion of patients with mPAC, due to its antitumour activity in those with BRCA mutations only.[@R26]

As anticipated, first-line choices influenced second-line treatment in the current study, with the most commonly used therapies in the second-line setting being gemcitabine monotherapy following FOLFIRINOX, and 5-FU-based therapies other than FOLFIRINOX following gemcitabine+nab-paclitaxel. Similar second-line treatment trends were observed in our study and the study by Le and colleagues.[@R21] It is interesting to note that over a quarter of patients did not continue past first-line treatment; this may reflect the shortage of approved later-line regimens for patients with pancreatic adenocarcinoma.

Although treatment choices in the current study varied between countries, they largely followed ESMO recommendations. The ESMO guidelines recommend first-line treatment with gemcitabine monotherapy, FOLFIRINOX or gemcitabine+nab-paclitaxel, guided by performance status, for patients with mPAC.[@R6] The majority (81.8%) of patients in this study received one of these treatments at first-line. ESMO guidelines also recommend consideration of nal-IRI+5-FU/LV as a second-line treatment for patients with mPAC, which was not approved during the present study[@R17]; ASCO and NCCN made similar recommendations.[@R18] Following completion of this study, nal-IRI+5-FU/LV was approved in Europe for second-line treatment of patients with mPAC that has progressed following gemcitabine-based therapy and is the first second-line therapy approved for mPAC.[@R27]

Some treatment choices may be influenced by treatment availability and reimbursement costs. In 2014, nab-paclitaxel was available and reimbursed in Germany, Italy and Spain, but not in the UK and with limited reimbursement in France,[@R22] reflecting the higher cost of this treatment.[@R28] Since the time of the current study, gemcitabine+nab-paclitaxel has been approved for reimbursement for treatment of patients with mPAC in the UK,[@R29] so this trend may change.

Study limitations include the descriptive, retrospective nature of the data and their collection via physician reports, the lack of weighting or adjustment of the data, and a bias towards recruiting patients who received second-line treatment. This last factor may have resulted in over-representation of certain first-line treatments and younger patients with a better PS qualifying for second-line treatment following disease progression.

Importantly, this study was not designed to compare treatments and there was no approved second-line treatment option available during the study period. Patients treated with gemcitabine+nab-paclitaxel received second-line therapy less frequently compared with those receiving first-line FOLFIRINOX. However, patients receiving first-line FOLFIRINOX were younger with better PS, which may have influenced treatment and subsequent outcomes.

A strength of this study was the large data set, including over 2500 patients from nine European countries and significant numbers of patient records from five of the countries. This allows presentation of data that represent treatment trends in these countries. Building on these data, a similar study with a target recruitment of 6000 patients has recently been completed. This will provide an update to the results presented here.

This study revealed that although treatment choices for patients with mPAC varied between countries, they aligned with current ESMO guidelines. The differences between European countries suggest that factors including patient characteristics, drug availability, physician preference and prior first-line therapy affect treatment choices. Variability in second-line treatment regimens reflects the lack of approved and recommended therapies at the time of this study for patients who progress following first-line treatment. Insights from this study into the use and efficacy of treatments in a real-world setting may influence the development of effective treatment plans, potentially improving patient outcomes in the future.
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